Greater morbidity and mortality in acute myocardial infarction is related to its occurrence in the elderly and in females, to a delay in hospital treatment, to the presence of diabetes mellitus, to impairment of the left ventricular anterior wall or involvement of the right ventricle, to the existence of left ventricular dysfunction, and to the nonuse of coronary artery reperfusion therapy 1 . In-hospital mortality in acute myocardial infarction, which was around 30% in the 1950s, significantly declined during the past decades both in Europe and the United States (USA) 2 , and also in several regions of Brazil 3, 4 , the Northeastern region included 5 . Currently, with the use of thrombolytic agents or of primary angioplasty, in-hospital mortality due to acute myocardial infarction is around 8 to 10%, mainly because of the benefits of early recanalization of the coronary artery related to the infarct 6 . In the city of Fortaleza, in the Brazilian state of Ceará, the Hospital de Messejana of the State Secretariat of Health (HM-SESA, CE) is the major tertiary center for treating patients with acute myocardial infarction using the Sistema Único de Saúde (SUS -the Brazilian public health system). At that hospital, from 1996 to 2000, mortality was above that reported by the Brazilian Society of Cardiology 6 (tab. I). Particularities of the patients and factors related to the hospital studied may justify these numbers.
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This study aimed at identifying some significant clinical and demographic predictors of in-hospital mortality in acute myocardial infarction with elevation of the ST segment easily identified on the initial admission to the emergency department or the coronary care unit.
Methods
An observational retrospective study was carried out with 373 patients experiencing their first episode of acute myocardial infarction with elevation of the ST segment, who were admitted to the HM-SESA, CE, from 01/01/96 to 12/31/2000. 6 1 5 6 1 5 6 1 5 6 1 5 6 1 5
The inclusion criterion was the first episode of acute myocardial infarction with elevation of the ST segment on the electrocardiogram, because, except for the classic contraindications to the therapy with streptokinase 6 , the patients selected could benefit from the use of that drug. This analysis was limited to the first episode of acute myocardial infarction, which was more easily clinically identified in the context of the emergency admission than a reinfarction would be. To achieve the greatest homogeneity possible within the sample, the following patients were excluded: those with left bundle-branch block, or with reinfarction, or without depression of the ST segment on the electrocardiogram; those who had undergone previous myocardial revascularization surgery; those with acute myocardial infarction accompanied by congenital heart disease or nonischemic orovalvular disease; and those with acute myocardial infarction treated with primary angioplasty, because that therapy was then rarely used at the HM-SESA, CE.
The hospital registry books of the coronary care unit patients and the statistical and medical records department of the HM-SESA, CE were consulted. Of the 874 patients admitted with acute myocardial infarction during the study period, 501 were excluded from the study because they did not meet the above-cited criteria. Of the 373 patients studied, 289 were discharged from the hospital, constituting group A, and 84 evolved to death during hospitalization, acute myocardial infarction being the primary cause, constituting group B.
The diagnosis of acute myocardial infarction with elevation of the ST segment was necessarily established by the association of clinical findings (pain or symptoms suggestive of acute myocardial infarction), typical electrocardiographic changes on admission and during hospitalization, and characteristic elevation of the enzymes 7 . The 2 groups of patients were analyzed in regard to the following parameters: sex; age; place of first hospital treatment, whether at the HM-SESA, CE, or not; and time elapsed between symptom onset and hospital admission (in practice, usually defined as "delta T"), whether or not this delta T was greater or smaller than 12 hours.
The following parameters were also studied: the traditional risk factors for coronary atherosclerosis; the electrocardiographic location of the acute myocardial infarct; the use of streptokinase, or lack thereof, prior to hospital treatment; and the Killip functional class.
Streptokinase was intravenously administered at the dose of 1,500,000 U diluted in saline solution, 5% glucose, or 5% fructose for 1 hour.
The risk factors for coronary atherosclerosis were as follows: systemic arterial hypertension, diabetes mellitus, tobacco use, hypercholesterolemia, and positive familial history for early atherosclerosis (positive familial history) 8 . The topography of acute myocardial infarction was established according to the classical electrocardiographic changes, with a minimum 0.2-mV elevation of the ST segment in 2 contiguous precordial leads and a minimum 0.1-mV elevation of the ST segment in 2 of the inferior or lateral leads, and in the V4R lead when considering right ventricular impairment 9 . Coronary artery reperfusion was not objectively analyzed. The most severe Killip functional class 10 during hospitalization was analyzed for study purposes.
In regard to the statistical analysis, the outcome studied was in-hospital death. Age, in years, was portrayed as a mean value and standard deviation. Delta T, in hours, was portrayed as a median. A descriptive analysis of each group was provided, as were the univariate analysis and the logistic regression analysis of the variables with statistically significant differences. The Pearson chi-square test, the Fisher exact test, and the test of general similarity ratio were performed with a significance level of 5%.
The odds ratio (OR) was used as a measure of association. To assess the statistical significance of the association, the null hypothesis was OR=1.
In multiple linear regression analysis, the maximal significance level was 5% 11 .
Results
The major clinical and demographic characteristics of the sample are listed in table II. In group B, the patients were older, arrived later at the hospital (HM-SESA, CE), and had a greater incidence of acute myocardial infarct of the anterior wall and of the right ventricle. In that group, as compared with group A, fewer patients received streptokinase, and more had diabetes mellitus and ventricular dysfunction.
In the sample, 27.3% (44/161) of the women and 18.9% (40/212) of the men died. The Fisher exact test showed that this difference in the proportions of deaths in both sexes was not statistically significant.
Of the patients < 70 years, 15.6% (41/262) died, and, of those > 70 years, 38.7% (43/111) died. In the Fisher exact test, the proportion of deaths of the patients > 70 years was significantly greater than that of the younger patients (P < 0.001).
When initial treatment was provided at the Hospital de Messejana, the percentage of deaths was 26.6%, and when that treatment was provided at another hospital, it was 20.0%. The difference, however, was not statistically significant. In regard to evolution to death in the patients treated at the hospital or not within the first 12 hours from symptom onset, 18.6% of the patients treated within the first 12 hours died, as compared with a 33.3% rate of mortality among those arriving at the HM-SESA, CE, after 12 hours of symptom onset, which was a statistically significant difference (P < 0.01; OR: 2.19; 95% CI: 1.30 -3.67).
Among smokers, a 17.6% rate of mortality was observed, and among nonsmokers that rate was 27.4%, which was a statistically significant difference. The OR estimated for nonsmokers as compared with that for smokers was 1.76 (95% CI: 1.07 -2.89).
Systemic arterial hypertension had no statistically significant association with death.
Among the patients with acute myocardial infarction and positive familial history for early atherosclerosis, the mortality rate was 21.9%, and among those without that risk factor, that rate was 23.0%. That difference was not statistically significant.
Mortality rate among diabetic patients reached 37.7%, and, among nondiabetic patients, it was 14.4%. This was a highly significant difference (P < 0.0001; OR: 3.60; 95.0% CI: 2.17 -5.95).
In regard to hypercholesterolemia, of the 241 patients assessed, 12.73% of those with elevated cholesterol levels died, and 11.29% of those with normal levels died. This difference was not statistically significant.
The mortality rates of 32.4%, 25.5%, and 14.8% were observed respectively in acute myocardial infarcts of the inferior region and right ventricle, the anteroseptal or extensive anterior wall, and the remaining regions of the ventricular myocardium. When comparing exclusively acute myocardial infarct of the inferior region and right ventricle with that of the anteroseptal or extensive anterior wall, no significant difference was observed in regard to death. However, the OR for death was 1.96 (95% CI: 1.09 -3.49), when comparing acute myocardial infarction of the anteroseptal or extensive anterior wall with those of the other regions, except for the involvement of the inferior wall and of the right ventricle. Excluding the anteroseptal or extensive anterior wall involvement, OR for death reached 2.75 (95% CI: 1.18 -6.39) when comparing acute myocardial infarction of the inferior region and right ventricle with those of other regions.
The mortality rate was 16.7% among the patients medicated with streptokinase, and 28.7% among those not receiving that drug with OR of 1.86 (95% CI: 1.12 -3.09).
Patients with acute myocardial infarction in Killip I functional class had a 7.9% mortality rate; patients in the remaining functional classes had a mortality rate of 48.9% (P < 0.0001). The OR for death was 11.12 (95% CI: 6.23 -19.83). Table III shows the factors influencing the occurrence of death with a maximal significance level of 5% in univariate analysis.
In our sample, the factors with statistical significance in the univariate analysis unfavorably influencing mortality in acute myocardial infarction with elevation of the ST segment were as follows, in decreasing order: clinical evolution of the patient in non-Killip I functional class; the presence of diabetes mellitus; age > 70 years; impairment of the inferior region and of the right ventricle; treatment at the HM-SESA, CE more than 12 hours after symptom onset; acute myocardial infarct of the anteroseptal or extensive anterior wall; nonuse of streptokinase; and the absence of tobacco use.
The results of the multiple logistic regression analysis of these variables in 373 patients, according to the Wald statistics with the backward stepwise method, were as follows: only age > 70 years, the presence of diabetes melli- tus, and the absence of Killip I functional class persisted as independent factors influencing death (table IV) . The descriptive chart I shows the hypothetical chance of a certain patient of the population studied dying at the hospital due to the interaction of the above cited variables compared with another patient with none of those variables ("R risk"), some of them, or all of them.
Discussion
Of the 373 patients with the first episode of acute myocardial infarction and elevation of the ST segment, those who were discharged from the hospital differed in a greater or smaller proportion from the patients who died. The greater mortality in the female sex (27.3% in females and 18.9% in males), contrary to what was observed in the Framingham Heart Study 12 and in the study by Becker et al 13 , was not statistically significant.
According to those studies, infarction was more severe in females due to an intrinsic severity of the disease, to the preferential age bracket affected by the disease, or to the presence of comorbidities. However, no consensus exists in the literature in regard to the greater severity of acute myocardial infarction in females.
In the city of Rio de Janeiro, Pimenta et al 14 , after adjusting for all risk variables, found that female sex was a factor independently related to in-hospital mortality in acute myocardial infarction. This fact was also reported by Greenland et al 15 in Israel during hospitalization or up to 1 year after hospital discharge, independent of age, of the presence of heart failure, of previous acute myocardial infarction, or of the electrocardiographic location of the infarct.
Still regarding this subject, Vaccarino et al 16 reported that in acute myocardial infarction, the younger the female, the greater the chance of death as compared with males in the same age group; this difference progressively drops as age advances, becoming insignificant after the age of 74 years.
However, diverging reports exist. In statistical analysis, Hochman et al 17 , after adjusting for other variables, found no significant difference in mortality between males and females with that type of infarction. According to White et al 18 , in acute myocardial infarction treated with thrombolytic agents, after correction of the baseline clinical characteristics, females have morbidity and mortality similar to those of males, except for the greater incidence of hemorrhagic stroke.
Lincoff et al 19 also found no statistically significant difference in morbidity and mortality in acute myocardial infarction between males and females, even in regard to the occurrence of cerebral hemorrhage. Recently, in Germany, Mehilli et al 20 , analyzing 1937 patients with acute myocardial infarction treated with mechanical reperfusion, reported a 1-year mortality similar for both sexes, despite the more advanced age and the higher prevalence of diabetes mellitus and systemic arterial hypertension in females.
According to the latter authors, maybe due to particularities in the selection of patients, the greater mortality in acute myocardial infarction in females, even on univariate analysis, was not statistically significant, and, therefore, sex seems not to be an indicator of mortality after the first episode of infarction.
Age is an important predictor of survival after acute myocardial infarction. In England, one third to half of the patients admitted to a hospital with acute myocardial infarction are older than 70 years 21 , and 74.4% of the deaths due to that disease occur in patients older than 70 years 22 . That population is less adequately treated than are younger patients, arrives later at the hospital after the beginning of the clinical manifestations of infarction, and receives less acetylsalicylic acid, thrombolytic agents, and beta-blockers 23 , although they have more severe coronary artery disease.
Devlin et al 24 , comparing the evolution of patients with acute myocardial infarction older than 75 years with that of younger patients, found a greater percentage of heart failure and mortality among the elderly. Those authors attributed this fact to a reduction in myocardial reserve and to greater multivessel impairment, which are features that could justify the more severe evolution of acute myocardial infarction in advanced age.
Analyzing the factors influencing the occurrence of death in our sample of patients with acute myocardial infarction and elevation of the ST segment, age > 70 years persisted as an indicator of poor evolution and was an independent factor for death with OR 1.88 (95% CI: 1.05 -3.40), probably related to a smaller coronary and myocardial reserve in that group.
In the 2 groups, over half the number of patients was initially treated at another hospital and, then, referred to the HM-SESA, CE, certainly translating the lack of resources or medical unsureness about treating acute myocardial infarction at those institutions. However, the simple fact of initially being or not initially being treated at the HM-SESA, CE, did not influence mortality. A mortality rate of 26.6% was observed among those who initially sought the emergency department of the HM-SESA, CE, and a mortality rate of 20.0% was observed among those referred from another hospital. It seems that more important than being initially treated at the HM-SESA, CE, was the promptness with which the patient sought adequate medical help after symptom onset.
Coronary reperfusion therapy is beneficial when occurring within the first 12 hours of infarction presentation 25 , but the greatest reduction in mortality is observed in the small number of patients treated in the first 2 hours after symptom onset 26 . Comparing the 2 groups and considering the first 12 hours following acute myocardial infarction, group B patients arrived later at the hospital, and this delay had a clear influence on mortality. Of the patients being treated in the first 12 hours, 18.6% died, and of the patients arriving at the HM-SESA, CE 12 hours or longer after symptom onset, 33.3% died (P < 0.01). The OR for death of the latter was 2.19 (95% CI: 1.30 -3.67). These data are in accordance with the knowledge that, in acute myocardial infarction, the delay in adequate hospital treatment limits the execution and efficacy of therapeutical measures, mainly those related to coronary reperfusion with a clear prognostic implication 26 . Piegas et al 27 reported that in Brazil, only 20% of the population eligible for pharmacological thrombolysis in acute myocardial infarction receive that treatment. In our study, maybe because HM-SESA, CE is a regional referral center for the treatment of cardiovascular diseases, we observed a more frequent use of streptokinase, 55.4% of group A patients and 38.1% of group B patients, which is a mean close to the percentage of use of thrombolytic agents in the Escola Paulista de Medicina 28 . Despite these numbers, as 77.2% of group A patients and 60.7% of group B patients arrived at the HM-SESA, CE within the first 12 hours of symptom onset ("delta T" < 12 hours), some who did not receive streptokinase could not benefit from that therapy 25 . In fact, of the patients receiving streptokinase, 16.7% died, while of those not receiving that medication, 28.7% died (P < 0.05).
In this study, streptokinase could have been certainly safely administered to most patients during the initial hospital treatment. Ventricular fibrillation is not more frequent in patients treated with thrombolysis than in those treated with no reperfusion 29 ; on the contrary, its incidence is even lower in patients undergoing thrombolytic therapy, and therefore, the fear of using streptokinase in patients with acute myocardial infarction treated in the emergency department of nonspecialized hospitals is not justified.
Canto et al 30 reported that, in the USA, unlike what happens with primary angioplasty, no significant difference in mortality is observed among patients medicated with a thrombolytic agent in a hospital treating a large or a small number of infarcted patients. In Israel, even in patients > 75 years, in whom the fibrinolytic therapy determines a greater incidence of intracranial bleeding, the use of thrombolytic agents for patients with acute myocardial infarction resulted in a lower mortality rate 31 . Among patients with acute myocardial infarction, the best in-hospital evolution of smokers as compared with that of nonsmokers was noteworthy. This fact, although known and reported in the literature as the "smoker's paradox", does not hold after a strict analysis in regard to its favorable influence in patients with acute myocardial infarction when considered with other variables, mainly age 32 . In our sample, similarly to the report by Grines et al 33 , the lower mortality among smokers disappeared in the context of multivariate analysis.
Systemic arterial hypertension, hypercholesterolemia, and positive familial history for early atherosclerosis had no influence on in-hospital mortality in this group of patients with infarction even on univariate analysis. Although in coronary artery disease diabetes mellitus interacts with other cardiovascular risk factors, in this study, diabetes mellitus was an independent predictor of mortality with an OR of 2.33 (95% CI: 1.32 -4.14) for diabetic patients as compared with that of nondiabetic patients.
Knowing that acute myocardial infarction accounts for 30% of all deaths in diabetic patients 34 , several changes serve as the basis of the more severe evolution of these patients 35 , and even stress hyperglycemia in nondiabetic patients increases in-hospital mortality and the risk of heart failure and of cardiogenic shock in infarction 36 . A clear association between the location of acute myocardial infarct and the occurrence of death was observed. The most frequent impairment of the left ventricular anterior wall and of the right ventricle in group B patients observed on the electrocardiogram is the major cause of the more severe condition of those patients 37, 38 . That severity was equivalent to the severity of inferior acute myocardial infarction accompanied by impairment of the right ventricle and to the severity of anteroseptal infarction or the extensive infarction of the anterior wall, and, between them, no significant difference in regard to death exists (P = 0.4199).
The findings of our study are in accordance with those usually reported in the literature: Hands et al 37 , comparing the evolution of patients with acute myocardial infarction of the anterior wall with that of patients with acute myocardial infarction of the inferior region, found a greater mortality in those patients with infarction of the anterior wall. Those authors stated that the location of infarction is an important prognostic indicator, independent of its magnitude, which is expressed by the peak in the creatine kinase levels.
According to Zehender et al 38 right ventricular impairment is an independent prognostic predictor in the acute myocardial infarction of the inferior region, and it may determine, when present, high in-hospital mortality of up to 31%, which is slightly lower than that found in our study.
Even before the appearance of the thrombolytic treatment or revascularization for acute myocardial infarction, the correlation between some of its forms of clinical presentation and mortality was already known. Although limited, the Killip classification for acute myocardial infarction indicates the severity of some of these manifestations 10 . In our study, the linear multiple regression analysis emphasized the non-Killip I functional class as an important independent predictor of mortality (tabs. III and IV).
Therefore, in our study, absence of Killip I functional class, presence of diabetes mellitus, and age > 70 years independently translated into a greater risk of mortality in acute myocardial infarction, mainly when combined, as suggested by the hypothetical model shown in chart I.
On these bases, we suggest that, in these patients, the therapeutic strategies currently considered efficient in reducing mortality in acute myocardial infarction should be 6 1 9 6 1 9 6 1 9 6 1 9 6 1 9 used preferentially and early, being initiated in the emergency department 39, 40 . In this study, the following factors were not independent but influenced mortality: treatment at the HM-SESA, CE after 12 hours of symptom onset; acute myocardial infarction of the anteroseptal wall or extensive anterior infarction; infarction of the inferior wall with impairment of the right ventricle; and no use of streptokinase.
Based on our findings, the population should be encouraged to seek early medical attention when symptoms suggesting acute myocardial infarction occur, to reduce the time interval between symptom onset and hospital arrival. Also, the high-risk patient should be referred to an institution able to perform immediate interventional therapy, because his prognosis is poorer with the usual or thrombolytic management than that with primary angioplasty. However, considering that in Europe less than 10% of the hospitals can perform primary angioplasty to treat acute myocardial infarction at any time of the day, 7 days a week 41 , that routine practice in public hospitals in the city of Fortaleza, in the state of Ceará, is unlikely to occur in a near future.
In conclusion, in this series of 373 patients with acute myocardial infarction and elevation of the ST segment, the characteristic findings that had statistical significance in the univariate analysis as predictors of death were as follows, in decreasing order: non-Killip I functional class; presence of diabetes mellitus; age > 70 years; impairment of the inferior region associated with that of the right ventricle; time interval longer than 12 hours from symptom onset to hospital assistance; acute myocardial infarction of the anteroseptal region or extensive anterior infarction; nonuse of streptokinase; and no smoking. On logistic regression analysis, only the first 3 findings persisted as independent factors of influence on death.
Considering that the selected sample met several exclusion criteria and was restricted to the first episode of acute myocardial infarction with elevation of the ST segment, this study had results different from those obtained with the analysis of the general population of patients with acute myocardial infarction, treated in the emergency department of the HM-SESA, CE, and certainly also in other hospitals, limiting the absolute external validity of these findings.
